Introduction
Hypertension is a health problem that requires an integrated approach. The increase in the incidence of hypertension has not been solved only by enhanced efforts to provide treatments or by allocating the necessary resources for them. The increase in the incidence of hypertension is expected to continue 1 . In Mexico, prevalence of hypertension increased from 26.6% in 1993 to 30.8% in 2006 2 . The disease clearly impacts not only mortality, but also morbidity and quality of life. Morbidity related to hypertension represents an enormous burden for patients and their families, as well as for the health system and society in general 3 .
The predicted and observed epidemiological changes in the incidence of hypertension will generate constant increases in the demand for health services 4 . Economic changes represent a heavy economic burden on health systems in the medium and long term. To date, few detailed studies have addressed the financial consequences of epidemiological changes in hypertension in Latin America, and more specifically in Mexico. Thus, there is no knowledge on the costs that would allow developing resource allocation patterns for more efficient use of expenditures on hypertension.
The constantly increasing costs of medical care, the unknown costs of outpatient and inpatient case management, and the uncertain economic resources needed to meet future demands for health services justify the urgent and targeted development and use of indicators for such changes in demand and the costs of case management in the future 5 .
Therefore, this brief paper aims to present evidence of unknown economic indicators of epidemiological changes in chronic non-communicable diseases. We particularly highlight the implications of the economic impact of hypertension on users and providers of health services as one of the main challenges for health planners in resource allocation for hypertension, with greater equity and efficiency.
Methods
The class of auto-regressive and moving average models includes the Box-Jenkins method, developed as a probabilistic model for the expected number of cases of chronic non-communicable diseases. This method was chosen for three reasons: (1) observations in the case of chronic diseases tend to be highly correlated; (2) the model included the availability of data with the quality and quantity required to implement this forecasting method; and (3) it is one of the most widely validated and utilized models for providing greater certainty in projections in the short and medium term for the analysis of public health problems.
The models for predicting demand here refer to the period 2010-2012. The estimation method was based on the Box-Jenkins methodology for health forecasts 5, 6 . The following steps were taken in the development of the probabilistic models:
• Step 1. Identification: (a) identification of the tentative model for the time series to be used in the prediction; (b) verification of data quality and number of observations; and (c) analysis of autocorrelation of historical observations.
• Step 2. Estimation: (a) determination of estimates for the parameters, using least squares and (b) application of an iterative procedure searching for a sum of squares function, previously specifying the preliminary estimates of the unknown parameters.
• Step 3. Diagnostic check: (a) adequacy test after fitting the data to the models; (b) analysis of the difference between the observed and expected results; and (c) application of the Box-Pierce chi-square test.
• Step 4. Prediction: (a) selection and design of the definitive model; (b) data processing; and (c) prediction of the future values in the time series.
The resulting models for estimating the expected demand from hypertension was a model with an average movement operator (order 1). To calculate financial consequences caused by changes in epidemiological profile and demand by type of institution, an inflationary index projected to 2011 was developed and applied, based on the consumer price index (as defined by the Banco de México).
For estimations of the direct and indirect costs of hypertension, we took 2011 as a cut-off year, since it corresponds to one-half of the projected time period. Estimates were made by consensus with clinical experts in management of hypertension in different areas of the health sector. Direct costs of case management were determined from production functions, combination of inputs, quality standards, and costs of inputs for each sector.
Indirect costs were determined using the human capital model developed for Latin America 7 , and models were designed to include three categories of monetary costs (death, permanent disability, and temporary disability) attributable to hypertension in three public institutions. To estimate mortality costs, we calculated the indirect cost of premature mortality due to hypertension. We used the number of premature deaths from the general mortality records in vital statistics, by type of institution 8, 9, 10 . Causes of death considered in the study included: myocardial infarction, cerebral hemorrhage, and cardiac insufficiency. Costs of premature mortality were obtained by multiplying the total accumulated annual life years lost among individuals younger than 65 years, multiplied by per capita GNP, thereby obtaining the total indirect costs attributable to premature mortality.
To calculate permanent disability, the "years of productive life lost" indicator was used, multiplied by per capita GNP estimated for 2011. Temporary disability costs were obtained using the National Survey of Chronic Diseases 11 . For each institution, the mean number of days with disability related to hypertension was used, multiplied by the estimated number of temporary disabilities for 2011; this number was multiplied by the daily cost of lost productivity as a function of estimated per capita GNP for 2011.
Results
The results shown in Tables 1 and 2 Total costs included 47% direct costs and 53% indirect costs. The results for the four categories of estimated direct costs were: consultations and diagnoses, 12%; drugs, 14%; hospitalizations, 11%; and complications, 63%. The breakdown of total costs of complications was: nephropathy, 55%; nonfatal myocardial infarction, 25%; and nonfatal stroke, 20%. Results for the three estimated categories of indirect costs were: death, 15%; permanent disability, 74%; and temporary disability, 11% (Table 2) .
Discussion
In terms of the impact of observed epidemiological changes on health demand for in-hospital and outpatient services for 2010-2012, an increase in costs is expected (although greater among the insured population versus the uninsured).
As for direct costs to patients, the high outof-pocket expenses for treatment of hypertension and the implications for equity and access to healthcare in Mexico are particularly troublesome. For every US$ 100 spent on hypertension in Mexico, approximately US$ 51 comes from household/family income. This represents a heavy social burden with a considerable effect on health expenditures in the country, since hypertension is an expensive disease and a high public health priority.
In terms of expected costs for the insured versus uninsured, the differences in results are mainly due to three factors: the higher costs of inputs in social security institutions; the larger population seeking care for hypertension in institutions providing uninsured care; and differences in quality of care standards and input mix.
Although these indirect costs do not have a direct impact on the health budget in terms of cost and social impact, they do represent a heavy burden for society in general, mainly from lost productivity due to premature death and temporary or permanent disability. Estimated financial Table 1 Expected direct, indirect, and total costs (in US$) attributable to hypertension for the years 2010, 2011, and 2012 in Mexico. requirements constitute the fundamental basis of information for strategic planning. Given the financial consequences of expected epidemiological changes, it is essential to both invest more financial resources and implement health prevention strategies. As for implications for the health system and patients, we propose the following:
The evidence on changes in costs and the demand for healthcare for patients with hypertension can be used as a reference for resource allocation for hypertension in different types of public institutions. With knowledge of likely financial requirements, each institution could then effectively and efficiently earmark the necessary resources for promotion, prevention, treatment, and rehabilitation.
A consequence of the implementation of cost-monitoring systems is the design and application of strategies for cost containment for weight-by-cost items. For example, knowing that the cost of medicines is high, each institution needs to review its agreements with the pharmaceutical industry on consolidated purchases of drugs for hypertension.
Development of economic indicators would enable the design of patterns of resource allocation based on efficiency criteria vis-à-vis clinical, epidemiological, economic, and administrative issues. Each institution could develop models for resource distribution according to the expected changes in costs and epidemiological factors.
As a "Citizen Observatory of Hypertension", social organizations could suggest and develop programs to monitor the costs of hypertension in different public and private healthcare institutions. The Observatory could serve to verify how much is being spent to manage hypertension, including itemized expenditures.
Knowledge of the relative weight of management of hypertension based on annual family income, as well as precise knowledge of the cost of complications for users, should be made available through a bulletin sent to patients, their families, and the community as a whole. Knowledge of the high costs of hypertension per family could lead to greater self-awareness and efforts to avoid the complications of the illness.
A list of recommendations is needed to promote improvement of self-care and control of risk factors, besides raising awareness on the benefits of such measures and, more importantly, to avoid falling into a catastrophic cost situation due to hypertension (with an impact greater than 30% on family income).
Within the field of the healthcare services and research and development in human resources, our results emphasize the importance of health evaluation and promotion, with important changes in the social aspects of hypertension as a high-priority public health problem. Treatment of hypertension should be approached from an integrated perspective (clinical, economic, epidemiological, and organizational). An integrated approach to hypertension requires developing indicators of clinical and economic efficiency, expected epidemiological changes, and demands for medical care and services. 
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